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INTRODUCTION: Biodegradable amphiphilic block 
copolymers can be electrospun from a suitable solvent 
mixture to form hydrophilic fiber structures which are 
used as scaffolds for tissue engineering applications. 
Polymers with reactive end-groups can be 
functionalized with biologically active compounds like 
adhesion promoting peptide sequences or growth 
factors to control the interaction of the scaffold with 
cells. Electrospun fibers prepared from different 
reactive block copolymers which can covalently bind 
active compounds, e.g. maleimide terminated PLA-
block-PEG copolymers, have been described [1]. Novel 
diazirine-terminated PCL-block-PEG copolymers 1 and 
2 (fig. 1) have been synthesized. Under long-
wavelength UV irradiation, the diazirine group forms 
reactive carbene intermediates which instantly add to 
amine groups under physiological conditions [2,3]. The 
disulfide bond in compound 2 can be reductively 
cleaved, thus releasing the active compound from the 
polymer matrix. 
 
Fig. 1: Structures of PCL-block-PEG-diazirine (1) and 
PCL-block-PEG-SS-diazirine (2). 
METHODS: PCL-block-PEG-diazirine (1) and PCL-
block-PEG-SS-diazirine (2) were prepared by reacting 
poly(ε-caprolactone)-block-ω-aminopoly(ethylene 
glycol) (PCL-block-PEG-NH2) with succinimidyl 4,4’-
azipentanoate (SDA) or succinimidyl 2-[(4,4’-
azipentanamido)ethyl]-1,3’-dithiopropionate (SDAD), 
respectively, in presence of DIPEA. Polymers with a 
37.0 kDa PCL block and a 5.5 kDa PEG bock were 
electrospun from a 20% (m/m) solution in a 3:1 (V/V) 
chloroform/methanol mixture using a vertical point-
plate geometry setup with a spinneret diameter of 
0.8 mm, a flow rate of 0.3 mL/h and a voltage of 
−20.0 kV. Fibers were collected on 10 mm × 10 mm 
silicon substrates in a distance of 150 mm from the 
spinneret. PCL-block-PEG-diazirine, PCL-block-PEG-
SS-diazirine and PCL-block-PEG-NH2 fibers were 
incubated in 500 µL/substrate of a 50 µM solution of 
Alexa Fluor® 488 cadaverine sodium salt in PBS 
(pH 7.4) protected from light for 1 h. Identical samples 
were irradiated with a 4 W UV lamp (λ = 365 W) 
positioned 20 mm above the samples. All samples  
were washed with PBS and ultrapure water and 
characterized by fluorescence microscopy. 
RESULTS: Electrospinning of PCL-block-PEG-
diazirine (1), PCL-block-PEG-SS-diazirine (2) and 
PCL-block-PEG-NH2 results in formation of 
homogeneous fibers with an average diameter of 2 µm. 
Diazirine-terminated fibers show intensive fluorescence 
after incubation with Alexa Fluor® 488 cadaverine 
under UV irradiation while virtually no fluorescence 
can be observed after incubation in the dark or with 
fibers spun from amine-terminated PCL-block-PEG 
(fig. 2). 
 
Fig. 2: Electrospun PCL-block-PEG-diazirine fibers 
after incubation with Alexa Fluor® 488 cadaverine 
without (left) and with (right) UV irradiation 
(fluorescence microscopy, exposure time 200 ms). 
DISCUSSION & CONCLUSIONS: Diazirine-
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terminated PCL-block-PEG copolymers react with 
amines when exposed to long-wavelength UV 
irradiation. Fibers electrospun from these materials are 
promising tissue engineering scaffolds after 
immobilization of
can be released from the polymer depending on the 
functional end-group of the polymers. 
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